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as anti-HIV agent 28 
susceptibility of HIV isolates 30 
conditions for synergy 32, 33 
with AZT 31, 34 
with ddI 31, 32, 34 
5-Fluorouracil (5-FU) possible DFDC 
combination therapy 56 
Folic acid 
coenzymes structure 207 
from PteGlu, hydrolysis by y-glutamyl 
hydrolase 212, 216 
Folylpolyglutamate 
cleavage prior to absorption 208 
hydrolysis to folate by y-glutamyl 
hydrolase 212, 216 
Formycin B transport in 
human Caco-2 cells 245, 246 
mouse cells 241 
Fructose 1,6-bisphosphatase (EC 3.1.3.11) 
in gluconeogenic tissues 98 
inhibition by fructose 2,6-bisphosphate 
97, 98 
Fructose 2,6-bisphosphatase (FBPase-2; 
EC 3.1.3.46) 
activity, absence in hepatoma cells 102 
bifunctionality with PFK-2 99 
Fructose 1,6-bisphosphate affinity of 
PFK-1 98 
Fructose 2,6-bisphosphate 
as marker in cancer cells 105 
biosynthesis and degradation 98, 99 
control of glycolysis and 97-106 
second messenger 103-105 


hydrolysis in liver 99 

in rat heart on refeeding 87 

in tumor cells 101, 102 

stimulation of PFK-1 98 

synthesis, inhibition by 6-mercaptopurine 
105, 106 

targets of 97 


G peptide 
elution profile 145 
substrate 144 
G-protein-linked neuropeptide receptors, 
bombesin action through 143 
8-Galactosidase (EC 3.2.1.33) activity, 
check on cellular integrity 210, 211 
Gene expression 
alteration in neoplastic transformation 
and phenotypic reversion 267 
collagen, down regulation in 
ras-transformed cells 274, 275 
differential, identification strategy 273 
proteasome induction and 173 
Glucose metabolism 
conversion to glycogen 88 
regulation 71-91 
regulatory importance of specific 
enzymes 91 
uptake in heart and muscle 78, 87-90 
y-Glutamyl hydrolase (EC 3.4.22.12) 
activity in H35 cells and conditioned 
medium 210 
activity in various cell extracts and 
conditioned medium 211 
assay 208 
cleavage of poly-y-glutamate 213 
endopeptidase evidence 212, 216 
lysosomal site 207 
properties and function 207-216 
PteGlu, hydrolysis 212, 216 
secretion 211 
possible function of 212, 213 
Glutathione 
cellular depletion with buthionine 
sulfoximine 24 
in cellular drug resistance 19-25 
intracellular levels BHA on 284 
reaction with 
cyclophosphamide 22-24 
mechlorethamine 20, 21 
melphalan 20, 21 
phosphoramide mustard 23 
structure 19 
Glutathione transferases (GSH transferase, 
GST; EC 2.5.1.18) 
activity and alkylating agent 
resistance 21, 25 
isozymes involved 21, 23 
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induction 
by BHA 282, 283 
by bromobenzene 283, 284 
by 1,2-dithiole-3-thione 283, 284 
structure—activity studies 285 
Ya genes, enhancer sequences 290-293 
Glycogen 
concentration during progressive 
starvation 73 
concentration during refeeding 83, 84, 
87, 90 
synthesis control by GS_ 83 
Glycogen phosphorylase (EC 2.4.1.1) 
studies of glycogen turnover 
changes 73 
Glycogen synthase (GS; EC 2.4.1.11) 
control by PPIG 74 
glucose on activation 83, 84 
studies of glycogen turnover changes 73 
Glycogenesis 
during progressive starvation 73 
during refeeding 84 
Glycolysis 
control 97-106 
factors stimulating 103-105 
rate intumors 97, 101-103, 106 
GMP reductase (EC 1.6.6.8) half-life in 
hepatoma 
actinomycin on 51-53 
cycloheximide on 49-51 
GMP synthase (EC 6.3.4.1) half-life in 
hepatoma 
actinomycin on 51-53 
cycloheximide on 49-51 
Growth factors 
on fructose 2,6-bisphosphate in various 
cells 104 
on PFK-2 activity 104, 105 
GS.1 peptide kinase 
elution profile 145 
substrate 144 
Guanine phosphoribosyltransferase 
(GPRT; EC 2.4.2.8) half-life in 
hepatoma 
actinomycin on 51-53 
cycloheximide on 49-51 
Guinea pig brain cortex slices, inositol 
phosphates accumulation in 303, 304, 
310 


HAG see N-Hydroxy-N’-aminoguanidine 
Histidine protein kinases, homologies with 
a-ketoacid dehydrogenase kinase 262 
Human 
choriocarcinoma JAR cells, y-glutamyl 
hydrolase activity in 211 
colon CdR kinase activities 42 


colon carcinoma CdR kinase activity 
increase 40, 42 
colon carcinoma Caco-2 cells, nucleoside 
transporters in 237, 238 
Na+-dependent of formycin B and 
TdR 245, 246 
colon carcinoma GC,/Cl cells, nucleoside 
transporters in 237 
colon carcinoma HCT-8 cells, nucleoside 
transporters in 237 
colon carcinoma HT-29 cells 
CdR kinase activity 42 
fructose 2,6-bisphosphate in 102 
colon carcinoma VRC,/CI cells, 
nucleoside transporters in 237 
growth hormone expression, correlation 
with OR stimulation 291, 292 
HeLa cells 
fructose 2,6-bisphosphate in 102 
y-glutamyl hydrolase activity 211 
hepatoma Hep-G2 cells, y-glutamyl 
hydrolase activity in 211 
immunodeficiency virus (HIV) 
antiviral activity assay 28 
combination chemotherapy 27-35 
patterns and conditions for 
synergy 31-35 
RT gene sequences 29, 30 
leukemia CCRF-CEM cells 
at-MDR phenotype 115 
DNA-topo II complex formation 122 
y-glutamyl hydrolase activity 211 
MTX toxicity NBMPR on TdR 
reversal 239 
nucleoside transporters in 237, 247 
NBMPR on 237 
temperature sensitivity 120 
tubercidin toxicity NBMPR on 238 
leukemia CCRF-HSB2 cells nucleoside 
transporters in 237 
leukemia CEM/VM.-1 cells 
DNA-topo II complex formation 122 
SSCPs in 119 
temperature sensitivity 120 
teniposide resistance 114 
topo II mutation 118 
leukemia CEM/VM-1-5 cells 
DNA-topo II complex formation 122 
temperature sensitivity 120 
teniposide resistance 114 
topo IIa mutation 118 
topo IIB deficiency in 117 
leukemia HL-60 cells 
at-MDR phenotype 
SSCPs 119 
topo IIs 116-118 
CdR kinase activity 42, 43 
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increase in log phase 45 
inhibition by DFDC 54-56 
nucleoside transporters in 237, 238, 
247 
leukemia K562 cells 
CdR kinase activity 42, 43 
y-glutamyl hydrolase activity 211 
leukemia NALM cell lines, nucleoside 
transporters in 237, 238 
leukemia Reh cells nucleoside 
transporters in 237, 238 
leukemia U937 cells nucleoside 
transporters in 237, 238, 247 
liver cancer proteasomes in 176 
lymphoblasts, deoxycytidine kinase 
activities in TandB 64-66 
lymphoma Raji cells nucleoside 
transporters in 237 
mammary cancer MCF-7 cells, 
y-glutamyl hydrolase activity 211 
medulloblastoma cells, cyclophosphamide 
resistant 
4-hydroperoxycyclophosphamide 
sensitivity and GSH 24 
role of glutathione 24 
ovarian carcinoma, CdR kinase 
activity 42 
inhibition by DFDC 54-56 
ovary, CdR kinase activity 42 
OVCAR-S cells, CdR kinase activity 42 
increase in log phase 45 
inhibition by DFDC 54-56 
pancreatic carcinoma PANC-1 cells, CdR 
kinase activity 42, 43 
increase in log phase 45 
inhibition by DFDC 54-56 
peroxisome deficiency disorders 
(Zellweger syndrome), impaired 
leukotriene degradation in 
patients 189-192 
placenta cells 3 Sub E SV40-infected, 
y-glutamyl hydrolase activity 211 
renal cancer cells, proteasome expression 
and ubiquitin pathway in 177 
rhabdomyosarcoma cell lines RD, Rh18, 
Rh28, Rh30 nucleoside transporters 
in 237, 247 
small cell lung cancer (SCLC) growth 
factor bombesin 143 
urine, leukotrienes extraction in 
Zellweger patients and controls 189, 
190, 192 
WI-L2 B-cells 
nucleoside transporters in 237, 247 
NBMPR on 237 
TdR reversal of MTX toxicity, 
NBMPR on 239 


tubercidin toxicity, NBMPR on 238 
Hydroperoxides induction of quinone 
reductase 287 
3-Hydroxy-acetyl-CoA dehydrogenase 
(EC 1.1.1.35) in B-oxidation of fatty 
acids 182, 183 
N-Hydroxy-N’-aminoguanidine (HAG) 
derivatives (see also individual 
compounds) 
as possible NO precursors 138 
nature and orientation of rings on 
activity 137-139 
on L1210 cell growth 134-137 
on ribonucleotide reductase 
activities 131-134, 136, 137 
structures 132 
synthesis 131 
inhibition of ribonucleotide reductase 
129 
Hydroxyurea (HU) 
inhibition of ribonucleotide reductase 129 
possible DFDC combination therapy 56 
Hypoxia on 
cytotoxicity of MC analogs 6 
cytotoxicity of POR 5, 11 
DNA alkylation damage 11 
POR adducts with DNA 10, 11, 13 
POR uptake and efflux 7,8 


IMP dehydrogenase (IMP DH; 
EC 1.1.1.205) half-life in hepatoma 
actinomycin on 51-53 
cycloheximide on 49-51 
Inositol on inositol phosphates 
accumulation 303, 304 
Inositol monophosphatases inhibition by 
Li+ 302 
Inositol phosphates 
liberated by nuclear PIC 158, 159 
regulation of nuclear functions and 166 
Inositol 1,3,4,5-tetrakisphosphate 
(Ins(1,3,4,5)P,4) 
accumulation in brain cortex, Li* 
on 302, 307 
inositol on 303, 304 
species differences 306, 307 
Inositol 1,3,4-trisphosphate (Ins(1,3,4)P3) 
accumulation in brain cortex, Lit and 
inositol on 303, 304 
Inositol 1,4,5-trisphosphate (Ins(1,4,5)P3) 
accumulation in brain cortex 299-310 
Lit on 302, 305, 308 
ACh on 306 
inositol on 303, 304 
in release of cellular Ca2+ 299, 301, 
302, 309, 310 
receptor as target in Lit therapy 310 
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Insulin 
-dependent pathways in hepatic 
glycogenesis 75, 84, 86 
levels during starvation 74 
on fructose 2,6-bisphosphate 104 
on hepatic PDHa activity during 
starvation 74 
on PFK-2 activity 104 
potentiation of bombesin-induced 
mitogenesis 149 
Insulin-like growth factor-1 (IGF-1) 
on DAG level 161 
on inositol phosphates 158 
on nuclear PIC activity 161 
on unresponsive 3T3 cell PIC 
activity 163, 165 
stimulation, possible link to immediate- 
early genes 166 
Isothiocyanates induction of quinone 
reductase 287 


3-Ketoacyl-CoA thiolase (EC 2.3.1.16) in 
B-oxidation of fatty acids 182, 183 


Lactate dehydrogenase (EC 1.1.1.27) 
activity, check on cellular integrity 
210, 211 

Leucine catabolism, branched chain 
a-ketoacid dehydrogenase kinase 
regulation and 255 

Leukotrienes 

binding proteins in peroxisomal 
fractions 187-189 
w-COOH-LTB, degradation by isolated 
peroxisomes 187 
w-COOH-LTE,NaAc degradation 
sequence 182 
HPLC analysis 188 
degradation in peroxisomal disorder 
patients 190 
LTE, degradation, compartmentation 
of 191 
B-oxidation 
from w-end 181, 187, 192 
in peroxisomes 181, 191 
products HPLC separation 184, 186, 
188 
photoaffinity labeling 187, 192 
radioimmunoassays 185, 190 
Lipid metabolism 
hepatic, during starvation 71-78 
regulatory enzymes 71 
Lipogenesis, hepatic 
during progressive starvation 73-78 
on refeeding 86 
Lipoprotein lipase (LPL; EC 3.1.1.34) 
assay 72 


cardiac activity during starvation 80, 81 
cardiac activity on refeeding 88 
skeletal muscle on refeeding 90, 91 
Lithium 
inhibition of phosphoinositide cascade 
steps 302 
on inositol phosphates accumulation 
303-305 
NMDA receptor antagonists on 307, 
308 
species differences 306, 307 
stimulation of PLC isoforms 308, 309 
teratogenic activity 309 
use in manic-depressive illness 302, 309 
possible mechanism 303 
LTE, 20-mono-oxygenase (EC 1.14.13.14) 
in LTE, degradation pathway 191 
Luciferase (EC 1.13.12.7) in oPG-ATP 
assay 229 
Lysyl oxidase encoding of rrg 276 


Malonyl-CoA inhibition of CPTI 
in heart 79 
in liver 73 
Manic depression, therapeutic use of 
Li+ 302, 303, 309 
MBP-MAP2 kinases 
bombesin stimulation 144 
elution profile 145 
properties 144 
Mechloroethamine glutathione 
conjugate 19 
azaridinium intermediate 21 
reaction mechanism 20, 21 
Melphalan monoglutathiony! conjugate 
GSH transferase isozymes and 21 
reaction mechanisms 20, 21 
structure 19 
Mercaptans induction of quinone 
reductase 288 
6-Mercaptopurine inhibition of fructose 
2,6-bisphosphate synthesis 105, 106 
Mercury induction of quinone reductase 
289, 290 
Methotrexate (MTX) toxicity in human 
cells NBMPR on 239 
Methylmalonate semialdehyde 
dehydrogenase (EC 1.2.1.27) 
amino acid sequence analysis 256, 259 
CoA dependency 260 
cDNA 258, 263 
expression on adipocyte differentiation 
260, 261 
molecular cloning 256, 258 
molecular weight 258 
Northern and Western blot analysis 
257, 258 
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purification 256 
reactions catalyzed 255, 263 
relationship with other aldehyde 
dehydrogenases 258-260 
tissue distribution in rat 258 
5-Methylpyrazole 3-carboxylic acid 
(MPCA) regulation of skeletal muscle 
PDHa 82 
Michael reaction acceptors induction of 
quinone reductase 286 
Microtubule-associated protein-2 (MAP2) 
kinase see MBP-MAP2 kinases 
Mitochondria 
dehydrogenase kinases in 263, 264 
on LTB, degradation 187 
rat liver 
oPG-3’ phosphodiesterase 
intermembrane space location 228 
molecular weight 231 
purification 229, 230 
subfractionation 226 
Mitochondrial intermembrane space, 
location of oPG-ATP bound to 
phosphodiesterase 228, 230, 233 
Mitogen stimulation 
by IGF-I in 3T3 cells 165 
PIC® activation and 166 
Mitomycin antibiotics 
mechanism of cytotoxicity 3-14 
chemotherapy potential 13 
DNA cross-linking and 12-14 
effects of hypoxia 6, 10, 11 
structures 4 
Mitomycin C (MC) 
activation 3 
adducts with DNA 9 
cross-linking 10, 12 
on EMT-6 cells 6, 12 
structure 4 
Mitoplasts (intact inner membrane vesicles) 
from rat liver mitochondria 226 
Monkey brain cerebral cortex slices 
Ins(1,4,5)P3 accumulation, Lit on 305, 
308, 310 
ACh on 306 
Ins(1,3,4,5)P, accumulation Lit on 307 
Monoclonal antibodies for PIC 
isozymes 163, 166 
Mouse 
bone marrow progenitor cells, NBMPR 
on 
2-chlorodeoxyadenosine toxicity 244 
TdR rescue after MTX 243 
tubercidin toxicity 241, 242 
brain cortex slices, inositol phosphates 
accumulation in 304, 310 
Ehrlich ascites tumor cells, fructose 


2,6-bisphosphate in 102 
fibroblast 3T3 cells 
expressed sequence tags 273 
growth promoting agents on 149 
isolated nuclei 
inositol metabolism in 158 
PIC activity 161 
unreactive cells 163 
removal of nuclear envelope 161 
known sole mitogens 143 
mitogenic action of bombesin 
in 143-152 
ras recession gene expression in 268 
fibroblast 3T3-L1 cells 
culture 257 
preadipocyte differentiation 260 
methylmalonate semialdehyde 
dehydrogenase expression 
and 260, 261, 263 


hepatoma Hepa Iclc7 cells, induction of 
quinone reductase in 285-290 
comparison with stimulation of 
transient gene expression 290-292 
intestinal crypt cells, uridine uptake, 
Na* on 241, 242 
intestinal epithelial cells 
Na*-dependent formycin B and TdR 
transport 241 
uridine uptake, NBMPR on 240 
leukemia L1210 cells 
2-chlorodeoxyadenosine toxicity 244 
growth 
assay 130 
inhibition by HAG derivatives 136 
benzylidene-HAG 135 
naphthylmethylene-HAGs 135 
phenyl-HAGs 134 
pyridyl-HAGs 135 
leukemia P388 cells POR alkylation of 
DNA 11 
liver enzymes, chemoprotectors on 283, 
284 
mammary carcinoma EMT6 cells 
culture 4, 5 
mitomycin antibiotics on 3-14 
cell survival, aerobic and hypoxic 6 
DNA cross-linking and 12-14 
hypoxia on uptake and efflux 7, 8 
poly-y-glutamate antibodies 209 
reactivities 213-215 
Multidrug resistance (MDR) 
at-MDR 
Clinical aspects 120 
functional assays 121 
phenotype 
cell biology 119, 120 
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environmental stress response 120, 
123 
features 115, 116, 123 
topo II 
altered biochemistry 116-118 
decrease and 113 
distribution 119 
topo Ila 
chromosomal location 117 
mutation in 118 
SSCP analyses of 118, 119 
topo IIB deficiency in resistant cell 
lines 117 
forms of 113 
functional assay for subpopulations of 
tumor cells 121, 122 
mdrl/Pgp gene overexpression 113, 121 
Myelin basic protein kinases see 
MBP/MAP2 kinases 


NADH cytochrome b5 reductase 
(EC 1.6.2.2) reduction of mitomycins 
3 
NADP*+ on ALR2 modification by 
phenylglyoxal 201-204 
protection of arginine site 204 
NADPH as coenzyme for ALR2 197-205 
conformational change 204 
protection against phenylglyoxal 200, 
201 
on arginine sites 204 
NADPH cytochrome C reductase 
(EC 1.6.2.4) reduction of 
mitomycins 3 
NADPH quinone oxidoreductase see 
Quinone reductase 
Naphthylmethylene-HAG derivatives 
inhibition of L1210 cell growth 
135-137 
1-Naphthylmethylene-HAG 
inhibition of ribonucleotide reductase 
activity 132, 133, 136 
on L1210 cell growth 135, 136 
structure 132 
2-Naphthylmethylene-HAG 
inhibition of ribonucleotide reductase 
activity 132, 133, 136 
on L1210 cell growth 135, 136 
structure 132 
Neoplastic transformation by ras oncogenes 
phenotypic reversion 267 
gene alterations and 268 
resistance to 267 
Neuropeptides range of functions 143 
Nitrobenzylmercaptopurine riboside 
(nitrobenzylthioinosine, NBMPR) 
inhibition of nucleoside transport 235 


on TdR reversal of MTX toxicity 
in human cells 239 
in mouse cells 242 
on tubercidin toxicity 
in human cells 238 
in mouse cells 242 
on uridine transport 
in human cells 236-238 
in mouse epithelial cells 240 
possible combination chemotherapy 247 
sensitivities of equilibrative transports 
235, 236 
Nitrogen mustard alkylation, glutathione 
conjugates and 19-25 
Nuclear 
autonomous signalling system 165 
lamina, PIC cycle and 166 
Nucleoside transport 
chemotherapy, phenotype requirement 


equilibrative 236, 248 
sensitivities to NBMPR 235, 236 
in human cell lines 236-239, 244 
in various cells 237 
NBMPR on 237 
salvage pathways 239 
in mouse intestinal epithelial 
celis 239-241 
Na+-dependent formycin B and 
TdR 241 
NBMPR and Nat on 240 
in mouse bone-marrow progenitor 
cells 241-244 
NBMPR on tubercidin toxicity 242 
inhibitors on salvage pathways 235, 
239, 243 
multiple transporters 235 
Na+-dependent (concentrative) 235, 
236, 243-248 
formycin B and TdR 245, 246 
other nucleosides on 246, 247 
properties of the transporters 
(summary) 248 
Nucleotide buffering, possible function of 
OPG-ATP 232 


Oligophosphoglyceroyl-ATP (oPG-ATP) 
cellular location 224 
binding to enzyme in mitochondrial 
intermembrane space 228, 233 
characterization 222-224, 232, 233 
proposed structure 223 
TCA/methanol insolubility 223, 232 
distribution among organs 224 
metabolism 227-231 
enzymic cleavage 228, 229 
possible function 231, 232 


248 
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precipitation assay 225 
preparation of ['*C] 224 
stability, Mg2+ on 227 
Oligophosphoglyceroyl-ATP (oPG-ATP) 3’ 
phosphodiesterase 
alkaline treatment on activity 226, 229 
FPLC fractions 230 
mitochondrial, intermembrane space 
location 228 
molecular weight 228, 231 
purification 229, 230 
reaction 228 
subunit structure 231 
Oncogenes (see also Gene) 
activation of PFK-2 105 
products as CK-2 substrates 147, 148 
proteins, relation to PFK-2/FBPase-2 101 
stimulation of glycolysis 105 
Ornithine decarboxylase (EC 4.1.1.17) 
degradation by proteasome 176 
Ouabain selection of revertant clones 269, 
272 


Palmitoyl transferase (CPT 1; EC 2.3.1.21) 
inhibition by malonyl-CoA in liver 73 
PDH kinase (EC 2.7.1.99) 
cardiac activity on refeeding 87 
hepatic activity on refeeding 86 
hepatic unregulation after prolonged 


Starvation 77, 78 
-PDHP phosphatase ratio, insulin on 75 
PDHP phosphatase (EC 3.1.3.43) activity, 
insulin on 75, 86 
Peroxisomal leukotriene degradation 
181-192 
enzymes of 182, 183 
of w-COOH-LTB, 187-189 
of w-COOH-LTE,NaAc, reaction 
sequence 182, 183, 188 
of LTB, 186 
Phenylglyoxal 
arginine specific reagent 
as ALR2 substrate 201 
modification of ALR2 198, 199 
peptide identification 201-203 
reaction kinetics 200 
Phenyl-HAG derivatives inhibition of 
L1210 cell growth 134, 136, 137 
Phase 1 enzymes categorization 281 
Phase 2 enzymes 
BHA stimulation of 282 
categorization 281 
induction of 282-284 
by arsenicals 288, 289 
by diphenols, phenylenediamines and 
quinones 285, 286 
by heavy metals 289, 290 


198, 202 


by hydroperoxides 287 
by isothiocyanates 287 
by mercaptans 288 
by Michael reaction acceptors 286 
Phenylenediamines induction of quinone 
reductase 285, 286 
2-Phenylethylidene-HAG 
inhibition of ribonucleotide reductase 
activities 131-133, 136 
on L1210 cell growth 134, 136 
structure 132 
3-Phenylpropylidene-HAG 
inhibition of ribonucleotide reductase 
activities 131, 132, 136 
on L1210 cell growth 134, 136 
structure 132 
Phorbol dibutyrate (phorbol ester, PDB) 
on fructose 2,6-bisphosphate 104 
Phorbol 12-myristate 13-acetate (phorbol 
ester, PMA) 
activation of PFK-2 103-105 
on fructose 2,6-bisphosphate in various 
cells 103-105 
Phosphatidic acid (PA) on PtdIns(4,5)P, 
regeneration 300 
Phosphatidylinositol (PtdIns) turnover, 
increase on stimulation 300 
Phosphatidylinositol 4,5-bisphosphate 
(PtdIns(4,5)P,) regeneration 300 
Phosphatidylinositol 4-phosphate 
(PtdIns(4)P) activation by PA 300 
Phosphofructo-1-kinase (plant) 
(EC 2.7.1.90) stimulation by fructose 
2,6-bisphosphate 98 
6-Phosphofructo-1-kinase (PFK-1; 
EC 2.7.1.11) 
inhibition in heart 79 
isozymes 97 
stimulation by fructose 2,6-bisphosphate 
97 
substrates 97, 98 
6-Phosphofructo-2-kinase (PFK-2; 
EC 2.7.1.105) 
activation by oncogenes 105 
activation by PMA 103-105 
bifunctionality with FBPase-2 99 
formation of fructose 2,6-bisphosphate 
and 99 
PFK-2/FBPase-2 system 
dedifferentiation in HTC cells 
and 102 
in tumor cells 102, 103 
inhibitors and stimulants 99 
isozymes 99-103 
comparisons 100 
genes 100, 101 
similarity to oncogene proteins 101 
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substrate for cAMP-PK 99 
Phosphoglyceric acid-ATP derivative, 
metabolism 221-233 
Phosphoglycerol-ATP (PG-ATP) formation 
from oPG-ATP 228, 229 
Phosphoinositidase C (PIC) 
activity in isolated nuclei 158 
assay in isolated nuclei and in 
cytoplasm 158, 160 
Ca?+ on 158-161 
cytoplasmic y form 163, 164, 167 
tyrosine phosphorylation regulation 
165 
G-protein regulation of € isoform 166 
inhibition by monoclonal antibodies B, 
163, 166 
isozymes 158, 167 
nuclear B form 157, 164, 167 
activity after IGF-I treatment 161, 
162 
as target for PKC 165 
Calpain inhibitors on activity 164 
characterization 163 
Phosphoinositides 
cascade 302 
in transmembrane signalling 299 
historical survey 299-302 
Phospholipase C (PLC; EC 3.1.4.3) 
archetypal isoforms 308, 309 


genetic expression 309 


stimulation by Lit 308, 309 
Phospholipids turnover stimulation in 
pancreas 300 
Phosphonoformate (PFA) as anti-HIV 
drug 28 
Phosphoramide mustard glutathione 
conjugation 19 
alternative mechanisms for 22, 23 
Platelet-derived growth factor (PDGF) 
induced cAMP 149 
mitogenic action on 3T3 cells 143, 152 
tyrosine kinase receptor 143, 150, 151 
Poly-y-glutamate 
antibodies preparation 208, 209 
cleavage by y-glutamyl hydrolase 213 
properties and function 207-216 
Polyphosphoinositide 
in vitro synthesis 157 
metabolism in nucleus 157 
nuclear signalling system 166, 167 
Porfiromycin (POR) 
adducts with DNA 9 
aerobic and hypoxic conditions 
[3H] labeled 4, 5, 10, 11 
on EMT6 cells 
cross linking and 12 
uptake and efflux, aerobic 7 


10, 11 


uptake and efflux, hypoxic 8 
structure 4 
Prokaryote histidine protein kinases, 
relationship to branched-chain 
a-ketoacid dehydrogenase 
kinase 261-264 
Proteasome 
distribution 174 
down-regulation and differentiation 176, 
177 
expression in carcinogenesis 176 
expression in rat liver 175 
functions 173 
immunostaining 174 
in cell-cycle regulation 176 
Northern blot analysis 175 
proteolytic activity 174 
regulation 173-178 
size and structure 174 
subunits 
change during development 175 
origins and similarities 174 
20S conversion to 26S 178 
26S energy/ubiquitin dependence 177 
Protein degradation mechanisms 173 
Protein kinase A (PK-A) in mitogenesis 
149 
Protein kinase assays, synthetic peptide 
substrates 144 
Protein kinase C (PKC; EC 2.7.1.37) 
in bombesin-induced mitogenesis 148 
interaction with PIC 165, 166 
80K phosphoprotein substrate 149 
mediation of PMA effects 103, 105 
role in transmodulation 149 
substrate PFK-2/FBPase-2 isozyme 
H 100 
Protein phosphatase 1G (PP1G; 
EC 3.1.3.16) 
activation by insulin 75 
inactivation by cAMP-PK 73, 74 
Protein tyrosine phosphorylation, growth 
factor signalling and 150 
Proteolysis energy/ubiquitin dependent 173, 
176 
pSV2neo plasmid cotransfection of 208F 
cells 269, 271 
Purine nucleotides, synchronous variation 
in perfused heart 221, 232 
Pyridyl-HAG derivatives inhibition of 
L1210 cell growth 135-137 
2-Pyridylmethylene-HAG 
comparison with isoquinoline-HAG 
activity 137 
inhibition of ribonucleotide reductase 
activity 134, 136 
on L1210 cell growth 135, 136 


SUBJECT INDEX 


structure 132 
3-Pyridylmethylene-HAG 
inhibition of ribonucleotide reductase 
activity 134, 136 
on L1210 cell growth 135, 136 
structure 132 
4-Pyridylmethylene-HAG 
inhibition of ribonucleotide reductase 
activity 134, 136 
on L1210 cell growth 135, 136 
structure 132 
Pyruvate dehydrogenase complex (PDH; 
EC 1.2.4.1 + EC 1.6.4.3. + EC 2.3.1.2) 
assay 72 
cardiac activity 
refeeding on 87 
starvation on 79 
hepatic activity 
refeeding on 86 
starvation on 73, 74 
inactivation and reactivation 74, 75 
skeletal muscle activity 
refeeding on 91 
starvation on 81-83 


Quinone reductase (QR,NAD(P)H: 
(quinone acceptor)oxidoreductase, 
DT-diaphorase; EC 1.6.99.2) 

induction by 
BHA 282, 283 
1,2-dithiole-3-thione 283, 284 
electrophiles in mouse hepatoma 
cells 285 
arsenicals 288, 289 
comparison with growth hormone 
stimulation 291, 292 
diphenols, phenylenediamines and 
quinones 285, 286 
heavy metals 289, 290 
hydroperoxides 287 
isothiocyanates 287 
mercaptans 288 
Michael reaction acceptors 286 
reduction activation of mitomycin 
antibiotics 3 


Quinones induction of quinone 
reductase 285, 286 


Rabbit poly-y-glutamate antibodies 209 
reactivities 213-215 
ras-mediated transformation, suppression 
of 267-278 
ras-recession gene (rrg) 
in transformed 3T3 cell revertants 268 
lysyl oxidase encoding 276 
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Rat 
brain cortex slices, inositol phosphates 
accumulation in 303, 304, 310 
embryo development proteasome 
expression and 175 
F4 and F9 (revertant 208F) cells 
matching of gene expression with 
original 208F cells 268, 273, 274 
morphology 271 
ouabain selection from FE-8 
cells 269, 272 
F7 and F10 (revertant 208F) cells 
mRNA hybridization 274 
selection with FUDR/araC 269, 272 
FE-8 (transformed 208F) cells 
collagen down-regulation 274 
derivation from 208F cells 269 
morphology 271 
phenotype suppression 271, 272 
revertant F9 cells from 268, 269 
tumorigenicity 271 
FE-56 (transformed 208F) cells 
derivation from 208F cells 269 
mRNA hybridization 269, 272, 274 
fibroblast 208F cells 
cotransfection with EJras oncogene/ 
pSV2neo plasmid 269, 271 
cDNA 
library 272, 273 
subtraction hybridization 269-274 
synthesis 269 
expressed sequence tags 272, 273 
identification of differentially 
expressed genes 273 
morphology 271 
ras transformation to FE-8 cells 
269, 271 
glioma LRM-S5SB cells, y-glutamyl 
hydrolase activity 211 
heart 
metabolism during fed-to-starved 
transition 
glucose uptake/phosphorylation 78 
LPL activity 80, 81 
PDHa activity 79, 80 
TG concentrations 80 
metabolism on refeeding 
Fr 2,6-P, concentration 87 
glucose uptake/phosphorylation 87 
glycolysis 87 
LPL activity 88 
PDHa activity 87 
TG concentrations 88 
nucleotides fluctuation in perfused 221, 
222 
OPG-ATP in 221, 224 
during ischemia 232 


268, 
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hepatocytes 
y-glutamyl hydrolase activity 211 
isolation and incubation 184 
leukotriene degradation in 185 
in vivo clofibrate treatment 
on 185-187, 192 
proteasome subunits in 176 
hepatoma 
3683, pyrimidine and DNA synthesis, 
enzyme activities 41 
3924A 
actinomycin on enzyme activities 
49, 51-53 
CdR kinase activity 42 
half-life 48-53 
inhibition by DFDC 54-56 
cells 
CdR kinase activity 42 
variation with growth phase 43, 
45 
TdR kinase activity variation with 
growth phase 45, 46 
cycloheximide on enzyme 
activities 49-51 
deoxycytidine concentration 42 
FT02B cells PFK-2/FBPase-2 103 
H35 cells 
culture 174 
y-glutamyl hydrolase activity 210 
secretion from 210, 211, 216 
proteasome subunits in 176 
HTC cells 
fructose 2,6-bisphosphate 
concentration 102 
glycolysis in 102 
PFK-2/FBPase-2 abnormality 102 
hepatomas 
CdR kinase activity increase 39, 40 
of different growth rates, CdR kinase 
activities 44 
kidney oPG-ATP in 221, 224 
liver 
CdR kinase activity 42 
nutritional regulation on 47, 48 
substrate induction 47 
cell fractionation 225 
deoxycytidine concentration 42 
enzymes, chemoprotectors on 283, 


metabolism during fed-to-starved 
transition 72 
ACC activity 76 
carbon flux 73 
lipogenesis 73-78 
PDHa activity 74, 75 
PK activation and insulin 
concentrations 74 


metabolism on refeeding 83 
ACC activity 85 
glycogen metabolism 84 
lipogenesis 86, 87 
PDHa activity 86 
PDH kinase activity 86 
PK activities 84, 85 
mitochondria, subfractionation 226 
oPG-ATP 221, 224 
mitochondrial location 224 
3’ phosphodiesterase from 229, 230 
peroxisomes and mitochondria 
isolation 183 
PFK-2/FBPase-2 isozyme L 99, 100 
amino acid sequence 100, 101 
proteasomes, developmental 
changes 175 
pyrimidine and DNA biosynthesis, 
enzyme activities 41 
methylmalonate semialdehyde 
dehydrogenase tissue distribution 258 
muscle, CdR kinase activity 42 
plasma deoxycytidine concentration 42 
REFS? cells 
expressed sequence tags 273, 274 
ras transformation resistance 269 
sarcoma CdR kinase activity 42 
skeletal muscle 
metabolism during fed-to-starved 
transition 78 
glucose uptake/phosphorylation 78 
PDHa activity 81, 83 
MPCA on 82 
metabolism during refeeding 
glucose uptake/phosphorylation 88, 
89 


in non-working muscles 89, 90 
LPL activities 90 
PFK-2/FBPase-2 isozyme M_ 100 
amino acid sequence 101 
Reverse transcriptase, HIV (RT; 
EC 2.7.7.49) 
gene sequencing 29, 30 
inhibition by dideoxynucleoside 
drugs 27 
mutation and drug resistance 33 
Ribonucleotide reductase (EC 1.17.4.1) 
activities in liver and hepatoma 41 
assay 130 
effects of HAG-derivatives on 
activity 131-134 
possible mechanism 136, 137 
table of 136 
inhibition 
by DFDC 54 
by HAG-derivatives 129-139 
in chemotherapy 39 


SUBJECT INDEX 


Ribosomal protein S, kinases 
bombesin stimulation 146, 147 
elution profile 145 
substrates 144 
mRNA CdR kinase 
constancy through cell cycle 65-67 
half-life measurement using actinomycin 
49, 51, 53 


Salvage pathways in pyrimidine and DNA 
biosynthesis 40 
Signal transduction in mitogenesis 
143-152 
Snake venom diesterase (EC 3.1.4.1) 
in oPG-ATP assay 229 
3’,5’ preference 223 
Sulfhydryl reagents induction of quinone 
reductase 290 


TdR kinase (thymidine kinase; 
EC 2.7.1.21) 
activities in liver and hepatoma 41 
cell growth-phase variation 45, 46 
comparison with deoxycytidine 
kinase 66 
half-life in hepatoma 
actinomycin on 51-53 
cycloheximide on 49-51 
salvage role in chemotherapy 39, 40 
Teniposide (VM-26) 
induction of DNA-topo II complex 119, 
122 
resistant CEM cells 114 
2-Tetradecylglycidate (TDG) 
on cardiac PDHa activity during 
starvation 79, 80 
on hepatic PDHa activity during 
starvation 74, 75 
Thymidine (TdR) 
kinase see TdR kinase 
reversal of MTX toxicity 
in human cells 239 
in mouse cells 243 
transport in mouse cells 241 
Tiazofurin 
on dGTP concentration 54 
synergistic action with DFDC 54, 55 
dTMP synthase (thymidylate synthase; 
EC 2.1.1.45) 
activities in liver and hepatoma 41 
half-life in hepatoma 
actinomycin on 51-53 
cycloheximide on 49-51 
Topo II see DNA topoisomerase II 
Triacylglycerol (TG) 


from liver fatty acids 72, 73 
plasma concentration 
during starvation 80 
on refeeding 88 
Triamcinolone on CdR kinase of rat 
liver 48, 49 
Tubercidin (7-deazoadenosine) toxicity 
in human cells, NBMPR on 238 
in mouse cells, NBMPR on 242 
Tubulin 
y-glutamyl residues 207, 208 
poly-y-glutamylation 213 
Tumor 
cells 
fructose 2,6-bisphosphate in 101-103 
glycolytic rate in 97 
possible role of fructose 
2,6-bisphosphate 98 
promoters stimulation of glycolysis 
103-105 
suppressor genes on morphological 
normalization of transformed 
cells 277 
Tyrosine-specific protein kinase 
activation of PFK-2 and 105 
from retroviruses 103 
receptor for mitogenic signals 143, 
150-153 


UDP-glucuronosyltransferase (EC 2.4.1.17) 
induction by 
BHA 282, 283 
bromobenzene 283, 284 
1,2-dithiole-3-thione 283, 284 
Uridine-cytidine kinase (EC 2.7.1.48) 
activities in liver and hepatoma 41 
half-life in hepatoma 
actinomycin on 51-53 
cycloheximide on 49-51 


Valine catabolism in adipose tissue 260, 
261 
Verapamil 
modulation of Pgp 122 
on DNA-topo II complex formation 
122 
VM-26 see Teniposide 


Xanthine dehydrogenase (EC 1.2.1.37) 
activation reduction of mitomycins 3 

Xanthine oxidase (EC 1.2.3.2) activation 
reduction of mitomycins 3 


Zellweger (cerebrohepatorenal) 
syndrome 183, 189 

Zinc induction of quinone reductase 289, 
290 
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